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(54) LIGHT SOURCE FOR IMAGE DISPLAY DEVICE AND IMAGE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 

carry out a bright image display of a high contrast by (a 



section 50 for supplying the light to be cast to a liquid 3 i£*' 
crystal panel 60, by which the irradiation light quantity to 
the liquid crystal panel 60 is improved without entailing 

the increase of the output and size of the light source. About 70% of the total light quantity 
emitted from the light emitting diode section 51 may be converted to the S polarized light and 
the irradiation light quantity to the liquid crystal panel 60 may be improved by £60% by the 
action of the polarized light coverting element 53. 
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improving an irradiation light quantity to an optical 
modulating means without entailing increase in output 
and size. 

SOLUTION: This light source is provided with a 
polarized light converting element 53 which executes the 
conversion of a polarization direction of light so as to 
polarize much of the light emitted from a light emitting 
diode section 51 to a prescribed direction (for example, 
S polarized light) and emits this light as a light source 
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^59 ©<S7t;#flffi5 9 CCCAW"rS*©«a^f h 
;u©«tt#iftj#A»B («*»«Di5 9C©Sfliffl 

smytf&ftti*. <B7fe^-AX7*y 9 

©(B*»«ffi5 9CCCAS*r**©*»^^ h;KE>j®tt 
»[Pl3WA«ffliBStr5iOI(H**CO. 
[0 0 3 5 ] »MI^*;U6 0 7fe02Ul**ftlJfiBrBlfiB 



ftffl 2000-221499 
10 

(Twisted Nematic ; ty -f * h * ?f ^ 2 ) F<D 
[0 0 3 6 ] 0 6 05 lC^Ltcmi&£kffigm<DM9& 

«7n«B«, ttfc«#vs*A*u ^-n^tiRfeiij 

ft. GfeHi®, BfeH«Cc^l£'raRmB««#. gjb 

Arm*-r4i**fi^jBfflHi»i 3t % c(Dmm^ 

IltHSSl 3tCj:o-C^3n/cRfflH«fi#, Gfl3Bi« 

y 1 4i, m^mmnsmai 3&<t:um»s*v 1 4 
hiss 1 5i«m^ 0 

[0037] if«sgg«, mcc, ^ti^n^^-r 
*-fsb5 i©jRe«*y-r*-F5 ir. m&?m# 
-f*-F5 ig, »aa*y>r*-K5 1 b (ir«s 

A*- FiEttSKl 2 R. »eiB*y-<*- FlgftHSg 

i2G, «e«ey-/=f-K**iaBi2B4. raai 
nmmmm 1 3 , Ks^-^^iKSbiass 1 

#4*- FKttBBl 2R, 12G, 12B£$«»1T£ 
n> hn^ 7 1 1 n> 1 1 

[0 0 3 8] ft»*y-/*-FKttHi812R. 12 
G. 12BCC(i v H^bat^, Dj^ffita^Ccto-CSIS 
*m-K5 1R, 5 1G, 5 IBttCttTZmmK. 
*$£*.2>miC£t)s &9&t#4*~ F5 1 R, 5 1 G, 
5 1 BiOfflWSni^WKt^^BBWffii'r* 

[0 03 9 ]^C ±IBCD «t ^ tt«fiS©HIR«^»B<D 

[0 04 0] %«SB5 OCD^^-r^- FS5 1^6tB 

tfA$^e>n, «*«^36»0 7«KJK^saB16iar 
^ 0 CiDSfia ffli^ft*^ 2 0OjSa©»36U> 
X5 3tC<fc^rS»*J:<HU^CtH*f3tiao «SP5 0 
^6©a*f*«. U>X5 4£5§«ir&C<b&c < fc9, BK 

Wf*ccLrtB*fsn, u>x5 5tcA*t*r 

VUTA U>X5 5^AS*L/c^«, v^ATA 
U>X5 5, 5 6tC<fcoTffiK#flj#£j— {k^n, 
^T-f U>X5 6^>6I±JS^T^ 0 77>f7>fU>X56 
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E5 9 A*»6«3fcbf-A*:/y » £5 9KASJU fi^c 
»«ffi5 9CCC*$l>r, Pffi#<fcSffliBc#lit3ft*. 
CCt, Pitt 2M5 9Pi^ot«l:^AX 

:/y **5 9£^<D££s«ir& 0 s(»fc«. mytftm 

B5 9Ctcfcl^TSW^nrSW7fe5 9 SiftD. ®5 
9 Ba>6fcM«-*. 

[0 0 4 1 ] H5 9Ba>6ffi»U/d5W:fc5 9S«, S 

SM**W4£*K: % TBDJfciSflBCCJSWSn. I59B 10 

X^l)^^5 9CCA*fL/c*«. ffl3fc#«ffi5 9C©ft 
fflCCcfeO, P«6fiS»©*#. jg»7£6 0P£LrM5 
9Da>6fcH3tr&o C©ffl*t-AX^';^5 90l 

59 D^e>m*H//caa366 o p«. a»u>xeicc 

6 3 *^Orffiffl*©IR6 4CC*jl»r«3M3nS. 
[0 0 4 2 ] H««^«!BOHK»0«W^CCoi» 
r|ftBJ*T6o Eiesc^L/cJc^CC, !*tfc{i#VStt, 20 
ttifSIIBl 3 CCA* 3 ft, CO»««#«iffl0!S 
13iaot, R«BMMi#. GfflB&fi^, BfflH& 

ff-^^fiS^n, attu^y i 4 cc— sie® s ft*, ffi 

KIBttHiSl 2R. 12G, 12B«, n>hn- 

^i i*»6©want#ccis-5^r, &^t£#-y*-K5 

1 R. 5 1 G, 5 1 BJOSjBWc^tt-rii^CC. 
^t-F5 1R, 5 1G, 5 1 B^IMHrT*. 30 
[0 04 3 ] «±KIIL/fc <fc 3 CC, **JfcOJBIK(CJ:ft 

a, *ft^*^e otcfl»w3ft***«»&r 

M«aKtffflffcM<Cift< < S H W;b6 0^ 

^©K8W36S*6 0%«±[Sl±3i**C<fc#rS*. C 40 
fttcj:*), y-> 6 2±"C<DB»<Z>jHS*5<fcD f ^ > 

[0 044] [*2 *»WO»2 
W2. llRCDKIfflcD*!!^*^ 5*m>fc$M8#5£ 50 



^2 00 0-2 2 1 49 9 
12 

fe36*«T*3oO*aa»l 0 OR. 100G, 100 
Bi, &*iSBUl 0 0 R, 10 0G. 10 0B*>6lfe1t 

#v 7^7*yxA6 9 remits ft/c*o«g 
s^^-^bortH*f-rs^^^r^u>X7 o&<£ 
a'77>fr^i/>X7 ii, >r u>X7 i 

8^3ft*J: ; 5Cc^^*r*n>r>1^U>X7 2*5<£ 
D^>7 =r >1f U>X7 3 <b£<ffi*Tl>& 0 &3(&iBfflS 1 0 
OR, 100G, lOOBi, ^On^f^^'JXA 

6 9 tomiaz. tti^ti&ytm^ ioor, i o o 

G, 1 0 0 B^6»^6ft/c3fe*IIWtT36CCOrffl*f-r 
&U>X68R, 68G, 6 8 B^fgtt 6ftTl> &„ # 

>fi?a>f^^yXA69, ^^>rr^ix>X7 o, 7 

l^cfcO*n>7 :r >if U>X7 2. 7 3W, 7fef*OlAhCC 

ieg3ft-c<,>&„ 

[0 04 6] COR»«$SI«, JEfc. jfcttOlAtcitt 

6*$* o 2A<b ©a^ificc les 3 ft tcmyt v - a x 

7Vy*74t> ^W02AJbCC|2®3ft/cS!StU>X7 
6^i;^^ , J->7 7i^Ti^o 

*g{£^ i ft fS* i © H«* Tft-T ^ ^ > ^ * ^ A * ;U 
^OffiiiJCCfKofeflUaEittorfeD, #7^3510 0 
R, 1 0 0 G, 10 0 B*&**6ftfc*^*«l|/< 

[0 04 7] ^^a-fy^^'jXA69lt *$Lfiym 

^^yXA69 <D—^(Dm 6 9 G Cc#f ftT * J: 5 ICffitt 

Sfttrc^s. #ffi^gnooR«, #/*n-ry*:/ 

•JXA6 9 JCbWSffi6 9 GiiS^T-SfikCD® 6 9 RCC 
*h6j-r*J:^tcBBK$ftrc^o tffl«10 0B 

fttetibCDme 9 BCC*ffPi-r4J:5CCiB»3ftT^-S. s 
M10 0R, 10 0G. 1 0 0B^6^6ft/cS 

ft, ®6 9GtcW3tcft6©ffi6 9 A^6tH*f3ft* 0 
[0 04 8] *#jBSBl 0 OR. 10 0G, 10 OB 
tt, 01te<fc^02tC^L/c^M^*Sa«:®fflU/cfc 
<Di?£>r), *ft^ftStS^"*^7 5CCJH*f3ft-SR, 
G. Bfe*«r»-r4«*SI5<bOr<D^a*3ty-Y K 
6 5R, »ft»3e^*-F6 5G, Wfe^Tt^-Y^- 
K6 5 Bi, ^Tt^-T^- K6 5R. 6 5 G. 65B 
©a« (%OJHHfll) !CHW6ft*i*«c, &9&tV4 
3T-K8 5R, 6 5G. 6 5 B3&>6«#6ftfc36©5 
^< i^>5fiJJ:0 fe*l»**«»^*il/7 

siSftSBfjeodje* sm) iituit 

R, 66G, 6 6B£, Sffl^SBR^ 6 6 R. 6 6 
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g. 6 6 &<D%<D&ttmfcWLWhnzt*kK.. 

iS^6 6R, 66G, 6 6 B^6CDWI^*CDffll^^ 
£ig#Sfctf)<DJ|t7nU>X6 7 R, 6 7G, 67Bi^r 
SLtl^ 0 S^^^-KS 5R, 65G, 65B 

ESirt^o S^^-/^F6 5R, 65G. 65 

fij6Safc*^6 6R. 6 6G, 6 6B«, &1§Mlg2 6 

3 zom^zm^tcffijgi (122) -c*o-cfej:i>u m 10 

[0 04 9] 77>f7-fU>X70^J:^7'/7^ 

If U>X7 2fecfc^n>T r >1f U>X7 3 fe, SC^Cft 
StttittHflUc^EKSti, f*u-fe> h y » 

[0 0 5 0 ] mytt-^xy'V v%7 4J*. rOr>1f 
U>X7 3^6<Datf##ASfr*ffii7 4 Ai, WtSk'* 20 

««4 5 ffOftS*<cT(B*»Kffi7 4 C SrWbTO 
£ 0 C©<B3te#«ffi7 4C*£, WAfcf* n>f r >^U> 
X7 3fr6ffl»S*i, ffi7 4AfflCCAI^L/c*mcD^^ 
OS Jg«367 4S<!:Or36ttOlAi« 

«jBxr&ieft*ifii (*#*02AiB«¥tfa*rti> kk 
»orB7 4B*6ia»'r4i*cc, p«*«»*aa 

*7 4P<fc 0T*<DS£a«3#SJ:5CC&r>Tl><&. 30 
jB6»iI7 4Ctt. ^4Bffl«cA»Lfc«fi 

«3fc7 5 P t ITI7 4 D# i 6tH#tf3i±£cfc 5CC&-?T 
C(0(B*tf-A^^y^^7 4©ffi7 4D^6B 

«Lfcaifc67 5P», mmu>x7 bicx^x, 
y->7 7±tct9*fsn, 3 n a. 

[0 0 5 1] «ffi^*Jl/7 5©«fiJS«, HSte^Lfc* 

jS£EJ«t*s. 40 
[0 0 5 2 ] ±BBOJ:9 ft«JSR©IB««S%iBB© 

[o o 5 3 ] &ytm%$i o or, ioog, ioob© 

*«3fty-r*-K6 5R. 65G, 6 5 Brt>6ttilt3 to 
/cSfe«« k S(B36a»*^-6 6R. 6 6G, 6 6BK 

3*6ti. m«^**©7*JS«3&iSffl3titt4. C 
<DS(W6». SWKSEIWRT-eeR. 66G, 66B© 
B:fi<DSl*U>X6 7 R. 67G, 6 7 B CC J: o TS» 

±<ttjSrccm»sti4 Q oor. ioog. so 
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i o o Ba>6©a»*#tt, -en-en6 8R, 6 8G, 6 

8B*aa-r&C<!:«:<fc«3. KWf*CCLrfflWStl, 

y Xa 6 9©ffffl«cJ:»)*jaStiT:ffl6 9 A3^6U«* 
U yy4T4 U>X7 OJCAWT^o 77^fr^> 
X7 0CCAftfO/c*«, 77>f7>fl/>X70 l 7 ICC 

.fcotiSM*^- {b3ft. 77>f7^u>X7i^ 

^tHItTSo y 5 4T 4 1>>Z7 lfrh<Dtii»ijfUZ % 3 
>f r >1flx>X7 2, 7 3*rMT\ ffi7 4A*>6«#e 
-AX^y **7 4K:A*fU 0Bfefl«il7 4Ctc*5ti 

t\ p«# as 3 ft*, cct, p«B#ra\ 

®iii7t:7 4 PittoT«fctr-A*:/y ^74 £^CD 
ggj§j£T£ 0 S «6»«ffl7 4CCCfc^rS 

»3ftrJKtt#7 4S£tt*K E7 4B^6a*f"T*. 
[0 0 5 4] ffi7 4B3fc6ffi»LfcHI4*7 4Stt, ?K 
*^*Jb7 51CAJWU EPM3ft/cH««#teJ£DTifc 
SWftSWSiftCC, TcOiBKWCCSItSti, B74B 
*»6(B*tr-AX:/y ^7 4icAI}«o (H3fctf-A 
*:/y v*7 4CCA»Lfc#tt* 4B##«ffi7 4C©fP 
WCiO. P«3fcflE#©*#. SM75Piltffi7 
4Da&>6H»fT*. C©)B36t-AX^y^7 4©l 
7 4D^e>fflS*U/caffl*7 5 Ptt, J9*fU>X7 6tC 

x#y->7 7±K»»sn, Bfle^jsssti 

So 

[0 0 5 5 ] fiUJWHLfcJ: 5 K> 2p^8»(DJK»«: J:ti 
«. JM^*^7 5«:ilW3ft***«»r*j(WK:, 

*ffc«HK)*ai^b*»< C4<t<, }R»^*^75^ 

*y->7 7±r<DiB<ft(D3lS**Jj:a £ n> h^X h**A 
±U 98 S< n> h^X h<DiKl>iMlXCT«fT ^Ci^ 

[0 0 5 6 ] *IOII©»JB«C*5W**©»Olll 
[0 0 5 7 ] [»3©HJfi(DJKJB] *«C, **98©JB3 

i *j ji^h 2 KTfiLttmm&rttmm*^ o/ch 

fl«5yBt«©I8 fcffi©«i«««: o^TiftWT 
[0 0 5 8 ] H8(S t *SIJfiOJKJBCc«41ii««7T^6B 

m*. 31jC©JS*fS©«fi^*;b8 9R. 8 9G. 8 9 

B * Ait > 3 «*«©5«ffl*ft zrui?*9*tLxm 

f&2titci><Dx&z> 0 commmffsmmz, R&m<om 

Ji/<*JU8 9R, Gfefl30^S^'^^8 9GfeJ:0'Bfe 
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mi a W^8 9R, 8 9G, 8 9Bt^i$n 

^*7mz&^xm$LZtiZ>i><DX$>Z> 0 c©7>^8 0 
te, ffc^f* 8 0 a £ , lE«S*H*3SclHffi«8 Obt Z^A, 

n^a. coii8 o b t vxtex&&tci,im%$h&<D<k 

[0 0 5 9 ] CCDB«*^IB«. XMU7 9 ^ 

6 utt s titcyt&mw&tfc u r m*f -r 4 u > x 8 2 

i % CC0l/>X8 2^6WS^^n/c7fe©MS^%^|-- 
itLXttiStlr&yUTJ U>X83fcJ:^77^7^ 
U>X84£, 77-fr-fl/>X844tH»Wcjt*JS 
«fi^;l/8 9R, 8 9G, 8 9 BCCtel>TS£S&*;# 
3CClR3eS<i4J:5K:**«3t-r4**U>X8 5* J: 
Wll#U>X8B£*fli*.TIr>S. #W»7 9, U>X 
82, 77-(r^U>X8 3 1 8 4feJ:0 ir *7nU>X8 20 

[0060] coB««7n«a«, e&c T^woiBtcii: 
O 2 Bi ©SiSttififcEB $ titcmyt e - A X 
^y^87i, 7fc?i02B±&CiEB3ft/c#^nY * 
^>7-88R, 8 8B, MU>X9 1fcJ:t;x^y 
->9 2 

[0 0 6 1 ] 3fejHSB7 9te. H 1 fccfctflM 2 CC^U/ctg 

fJBR^8 1«. ffi*HSMR2 6**tf4#K:. S*tMffl^ 
SIW 2 2*5<tCX«ft±#»W3 2CDW*^ffll^c^ 30 
(H2) t*r>tfej:l»^ »K±ff«B«3 2S:fflC><c 

icommm^tmi^^xKm 

btcffit. ?>y'8 0<DBWm8 0 bTfrmrZCtlC 
cfcO, «3lSaft*^8 HWCcRSft*. 03£SiKS?-8 
1 ©flsffite-xvcfct, Hl*5j:iy r ia2*c*L/fc«j^» 

[0 0 6 2 ] 77^fr^l/>X8 3*^77^7^ U 

1fU>X8 5fcJ:0*n>7 :r >1tU>X8 6 *>, 5C^cft 
!Sft:ta[«IKI«CC*fffiilBB3n, fl/^h 1 ;-; #t1g^ 

[0 06 3]ffi^-A^7*'J^8 7^ Sl7cU>X 
8 6^60tH*f^AS«f"r-Sffi8 7Ai, *»^*^8 
9R, 8 9G, 8 9 BCD-eti-enCCtelirS*f3tiS<fc 
ftCC, ffl«m#CClSLJr^H3ti^Sfe©^^69 0^ 

Al^i8 7Bi^iti^ 0 «*tr-Ax^yv 
3tcrowe»(»aB8 7c*wur^s. c<Dm%ftmm8 50 
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7C(i, l*U>X8 6^e>tBW?n, 18 7 

8 7 stLxmhoiztmm&rzmftjyft c^wo 

2BiKBWT«t*|fll) KJg#fOTM8 7 BafefetHfttT* 
<b*^, P<WfcJ3E#*»ak#8 7 P t LXZ<D£ £MM 
S^SJc^tC&oTl^a. ffl*7>it®8 7C5*. g/c, 
ffi8 7 BffJ&cA*fLfc^S369 0 ® 9 %<DPffl#JiS#<D 
j»jft*9 OPi ltM8 7 D 6> ttWW 3 1± * J: 9 
CCttort>4. CCDfflTcb'-AX^y * £ 8 7<D®8 7 
D^6tBS 5 fL//c«ffl3fe9 0 Ptf, $*fU>X9 1 Cc^ 

t, x^y->9 2±cct9:W3n, H#*s^sti*. 

[0 0 6 4] ^OP-/^?7-88Rlt ffi*tf- 
AX7''J *£8 7;fo&<Z>J58tifc8 7 SlC^&tlZR&yt 

*«9!W«:SI*or«»^*;U8 9RtcA«3**i* 
CC, «fi^*;l/8 9 Rtetel>TJKS*3nfcRfe3fc*KW 
UTfiTct'-AX^y **8 7ffljCCA*f3-£*cfc5fc:& 
otl^o ^^D^^57-88Btt 94>?Ki4 
•;^7-88 R*ja«L/c36K#*nS Be3te*«IR 
W{cSWUr«fl^*JU8 9BCCAWS*4i**c, WL 
j|rc*;l/8 9 BftCto{,>XfxM£titcBmjt$:Jx3ilrXm 
ytt*~J*xy'V v%8 7fflfJtcAftf3-i±a<fc5K:tt^Tt* 

IbtI^^Jl/8 9G«cA*t3tt4£#K:> «B'<* 

;u8 9Gtctei,>x&mzfttcGnyt*mmLxm%;v- 

[0 06 5 ]g« H W;b8 9R, 8 9G, 8 9Bte. 

ytoMM&&mm^mtj;2>$t<Dmm*mLxi>z> 0 mm 

^*;I/8 9R, 8 9G, 8 9Biim 

* /c «K7>-7-7>tftM^^^sgsijT ^> mmm&m^m 

8 9G, 89Bilt, *«2»«*/Myr jteSMftffS 
UT^ctl^o E«C, «a^l/8 9R, 8 9G, 89 B 

[0 06 6 ] *yt, mmlrft^W, *JU6©jfJJ»cc*jw 

t^u, ^n^nRfeii^, Gfen^, BfeH«cc^-r 
sRffliB^ff-^, Gmmmt^, Bmmmwn^^m~r 

9G*K»r*«ffliRa^*^K«Mai5i. 
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**8 9 B*B»-r4»ffl?R*^*JHB»IgIII5i«:«A 
[0 0 6 7 ] JXCC, ±iE© <fc 5 tt«RR©Hl««mSgBO 

8 1 Cc<tS«3KS6»f^ffl*SW 
©7*IHtt**S«fc&ft4. #«« 7 9 

ffi*f3ft, 7^474 u>X8 3CCAIW4. ?^-rr 

8 4^6ffit*-rS. 7v4T4 U>X8 4frt><DmM%: 
MI/>X8 5, 8 6*«r. I8 7A^ffl*^ 
-A*:?W 7^8 7(CA»U ffi##«ffi8 7CCC*5l> 

r % P<B#<fcS«*fc#«3*i*. ccr, P«*»4. 

3§i&7c8 7 P ift^tH* tf- A*:7 y ^87W 

££mm?z e smmt. «e»«B8 7c«cfcc>rs 

«StiTS«*8 7SiftO, ffl8 7B3&>6W»r*. 20 
[0 0 6 9 ] M8 7 Bfrt>&MLtcmm8 7 Stt, # 
Oa-{^$7-88R 4 88B0CJ:or, R, G, 
B©«ft#K:*MltS*i6. ^3*ifc*©5^ Rfetf; 
tt, *»^*^8 9R«:AI*0, EPto3ftfcBi«(i-5tK: 
tEDr^SO^S^-Si^c, 7c©*B»J«:HWSn 

Hate. #«3ftfc)fc©5%. Gfe#teJ:tfBft# 
tt, *ti*h*Ji^*iU8 9G*jJ:Oia^8 9 B 
KA*fU EpjMSti^IB««#«:j£Dr3eaBI*«WS 

8 9R. 8 9G, 8 9 BO-tti-enccfcliTJSWSnS 30 
fc#*c. i«««^K:it;crsai3ti«:»ft*« t ^83 
ftrffis 7 B#>6«#tr-A*:/y * *8 7icA*rr 

OBetT-AX^U **8 7«cAWLfc^flBfc9p 
tt. <B3fe»«ffi8 7COf^cj:0, Pffl*SE»©^ 

3HI*9 0PiLrB8 7D^6HJI*-r*. con 
jfctf-A*:/y **8 7 <D IB 8 7 D^6WS*L//c®38^ 

9 0 g*fU>X9 IKiot, X^y->92± 
K«ftf3*V 

[0 0 7 0 ] «±i»^ Lx/ccfc 5 CC, #*te©»«KcJ:*i 

SIS^8 9R, 8 9G, 8 9BCtM£f3ft& 40 
**fltt&-r ^fl»6JW6ftfc*©&<« 
W5e©#fijK:«# Sfiifc) Lra*M-4<fc5 

#©«##GJ©fflft**T 9 WHO**? *KW & J: 9 K 

LtcOT. %m<D*&Mt*im<ojm\t*m< eta 

<, S»fl^;l/8 9R, 8 9G, 8 9 B^©M*f3fcS 

SHftf*Ci3&spI«r*0. *«»^*^8 9R. 89 
G. 8 9 B^©JH»#»*6 0%«±|fi]±$^Ci^ 

r£6 0 enccj;^ * * y - > 9 2 ±r <omi$i<Dn& so 
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W^^F^^hWlL, W£< n> b^* h©iS 

[0 0 7 1 ] ft*, ±R»HttO»»«:fH3e 
3ftr«*©£^tt*nsJttC*4. -hiBS* 

«i©»»ecteW4«ji6tf-Ax^y * {§3fe&8SE 
^©A*fft«# :/ y * - * * - ft & ft SWfc* * - ^» 
tR©fc©r*><fci>u S^fbsn/c? ^;t/Ai#©fc©-c 
*>«*>fti>. *fc, ±E»*«©»JB«:*jCir. TcSg* 

fflftr*J:9«cbrbJ:c». Hcc, ±SB»j06©»«K: 

7^47 4 u>xr«ft< o? ha-f>f yu-^ 

[0 0 7 2 ] HSfcTftUfc^? Kvj7> 

ift<, wn#Km*&m*&jLitcLttma9m>m 
[0073] ttc m 7 ttc^Ltcm&m^mtte^ 

S^jBSUl 0 OR, 10 0G, 10 0B^ 

xa 6 9 tenner «je©««sE»oj6*aiii*fc»s 
msi*zz49u4 y pi??-? jtozmzm 

T\ «*jH»10 0R. 10 0G, lOOBCDlBgfirg 

>5>a^A*^^o^ij^fchr*J:9ftffi«r* 

0 0R, 10 0G. 1 00 B«:*5W4«3l6*a«a*y 
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(54) LIGHT SOURCE FOR IMAGE DISPLAY DEVICE AND IMAGE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible 
to carry out a bright image display of a high 
contrast by improving an irradiation light quantity 
to an optical modulating means without entailing 
increase in output and size. 
SOLUTION: This light source is provided with a 
polarized light converting element 53 which 
\j : W>i v# executes the conversion of a polarization 

direction of light so as to polarize much of the 
light emitted from a light emitting diode section 



7 .5 -i 7 





ter SBB 55* 51 to a prescribed direction (for example, S 
^Hgje polarized light) and emits this light as a light 
source section 50 for supplying the light to be 
cast to a liquid crystal panel 60, by which the 
irradiation light quantity to the liquid crystal 
panel 60 is improved without entailing the 
increase of the output and size of the light source. About 70% of the total light quantity 



emitted from the light emitting diode section 51 may be converted to the S polarized 
light and the irradiation light quantity to the liquid crystal panel 60 may be improved by 
>60% by the action of the polarized light coverting element 53. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A light modulation means to perform light modulation according to a picture 
signal while reflecting the irradiated light, While being prepared immediately after the 
luminescence means which is the light source used for the image display device 
equipped with the delivery system which projects the reflected light from this light 
modulation means, and emits the light irradiated by said light modulation means, and 
this luminescence means The light source for image display devices characterized by 





having a polarization conversion means to change the polarization direction of light so 
that outgoing radiation of many light may be polarized and carried out in the 
predetermined direction among [ percent / at least 50 ] the light emitted from said 
luminescence means. 

[Claim 2] Said polarization conversion means is the light source for image display 
devices according to claim 1 characterized by having the film-like reflective mold 
polarization member which reflects light other than a specific polarization light among 
the light emitted from said luminescence means. 

[Claim 3] Said polarization conversion means is the light source for image display 
devices according to claim 2 characterized by having the film-like brightness rising limb 
material which raises further the brightness of the specific direction of the light 
emitted from said luminescence means between said reflective mold polarization 
members and said luminescence means. 

[Claim 4] Said polarization conversion means is the light source for image display 
devices according to claim 2 characterized by having the phase contrast plate which 
produces phase contrast between said reflective mold polarization members and said 
luminescence means further to the light which carried out incidence. 
[Claim 5] The light source for image display devices according to claim 1 characterized 
by preparing the condenser lens for raising the outgoing radiation effectiveness of the 
outgoing radiation light from said polarization conversion means to the optical outgoing 
radiation side of said polarization conversion means. 

[Claim 6] The polarization direction of the light which the light irradiated by said light 
modulation means is the light which polarized, and is changed by said polarization 
conversion means is the light source for image display devices according to claim 1 
characterized by being in agreement in the polarization direction of the light irradiated 
by said light modulation means. 

[Claim 7] the light source for image display devices according to claim 1 characterized 
by for said luminescence means having two or more colored light generation means 
which emit colored light different, respectively, and said two or more colored light 
generation means being alike, respectively, and for said polarization conversion means 
receiving and establishing it. 

[Claim 8] While being prepared immediately after a light modulation means to perform 
light modulation according to a picture signal while reflecting the irradiated light, the 
luminescence means which emits the light irradiated by this light modulation means, 
and this luminescence means The image display device characterized by having a 
polarization conversion means to change the polarization direction of light so that 
outgoing radiation of many light may be polarized and carried out in the predetermined 
direction among [ percent / at least 50 ] the light emitted from said luminescence 
means, and the delivery system which projects the reflected light from said light 
modulation means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light source for image display devices 
which supplies the light irradiated by the light modulation element, and the image 
display device using this light source. 
[0002] 

[Description of the Prior Art] Conventionally, there is an image display device which 
displays an image, using a liquid crystal display component (henceforth a liquid crystal 
panel) as a light modulation element. In such an image display device, the veneer method 
which uses one liquid crystal panel, and red (Red =R) and 3 plate methods using green 
(Green =G) and the liquid crystal panel of three sheets corresponding to three blue 
(Blue=B) colored light are one of those which perform color display. In the image display 
device using these liquid crystal panels, while the light by which outgoing radiation was 
carried out from the light source is spatially modulated with a liquid crystal panel for 
example, when projected on the modulation ****** by the screen etc., an image is 
displayed. Here, as a projection method of an image, there are a front projection type 
(front type) which projects an image from a front-faces side, such as a screen, and a 
tooth-back projection type (rear type) which projects an image from a tooth-backs side, 
such as a screen. Moreover, there are a panel of the transparency mold which penetrates 
the irradiated light as a class of liquid crystal panel, and a panel of the reflective mold 
which reflects the irradiated light. 

[0003] Drawing 9 is the outline block diagram showing an example of the conventional 
image display device. The image display device shown in this drawing is constituted as a 
reflective mold liquid crystal projector of 3 plate methods which used the liquid crystal 
panels 109R, 109G, and 109B of the reflective mold of three sheets. The lamp 101 as the 
light source which emits the white light containing each colored light to which this image 
display device irradiates each of liquid crystal panel 109B for liquid crystal panel 109G 
and B colors liquid crystal panel 109R for R colors, and for G colors, The lens 102 which 
carries out and carries out outgoing radiation of the light emitted from this lamp 101 to 
abbreviation parallel light, The fly eye lens 103 and the fly eye lens 104 which equalize 
and carry out outgoing radiation of the illumination distribution of the light by which 
outgoing radiation was carried out from this lens 102, It has the condenser lens 105 and 
condenser lens 106 which condense light so that the light which carried out outgoing 
radiation of the fly eye lens 104 may be condensed by suitable magnitude in each liquid 
crystal panels 109R, 109G, and 109B. The lamp 101, the lens 102, the fly eye lens 103,104, 
and the condenser lens 105,106 are arranged on the optical axis Oil. 

[0004] This image display device is equipped with the polarization beam splitter 
(Polarization Beam Splitter) 107 further arranged near an intersection with the optical 
axis Ol2 which intersects perpendicularly with an optical axis Oil, and the dichroic 
mirrors 108R and 108B, the projector lens 111 and screen 112 which have been arranged 



on an optical axis 012. 

[0005] The polarization beam splitter 107 has field 107B in which the synthetic light 110 
of each color modulated according to the picture signal carries out incidence while the 
outgoing radiation light from a condenser lens 106 is reflected in field 107A which carries 
out incidence, and each of liquid crystal panels 109R, 109G, and 109B. The polarization 
beam splitter 107 has polarization separation side 107C which makes the include angle of 
about 45 degrees to an optical axis Oil again. This polarization separation side 107C 
makes P polarization component penetrate as it is as transmitted light 107P while it 
reflects in the direction of a right angle (direction almost parallel to an optical axis 012) 
which intersects perpendicularly with an optical axis Oil mostly as reflected light 107S 
and it carries out outgoing radiation only of the S polarization component of the flux of 
lights which outgoing radiation was carried out from the condenser lens 106, and carried 
out incidence to the field 107A side from field 107B. Polarization separation side 107C 
carries out outgoing radiation only of the P polarization component of the synthetic light 
110 which carried out incidence to the field 107B side from field 107D as transmitted light 
HOP again. It is projected on transmitted light HOP which carried out outgoing radiation 
from field 107D of this polarization beam splitter 107 on a screen 112 with a projector 
lens 111. 

[0006] In addition, the linearly polarized light to which plane of incidence and the 
oscillating direction of the electric vector of light where the linearly polarized light in 
which the oscillating direction of the electric vector of the light which carries out 
incidence of the P polarization component to polarization separation side 107C of a 
polarization beam splitter 107 is included in plane of incidence (field containing the 
normal and the wave normal (travelling direction of light) of polarization separation side 
107C) is said, and S polarization component carries out incidence to polarization 
separation side 107C of a polarization beam splitter 107 cross at right angles is said. 
[0007] While dichroic mirror 108R reflects alternatively R colored light contained in 
reflected light 107S from a polarization beam splitter 107 and making it it carry out 
incidence to liquid crystal panel 109R, it reflects R colored light reflected in liquid crystal 
panel 109R, and it is made it to carry out incidence to a polarization beam splitter 107 
side. While dichroic mirror 108B reflects alternatively B colored light contained in the 
light which penetrated dichroic mirror 108R and making it it carry out incidence to liquid 
crystal panel 109B, it reflects B colored light reflected in liquid crystal panel 109B, and it 
is made it to carry out incidence to a polarization beam splitter 107 side. While dichroic 
mirror 108B penetrates G colored light and making it it carry out incidence to liquid 
crystal panel 109G again, it penetrates G colored light reflected in liquid crystal panel 
109G, and it is made it to carry out incidence to a polarization beam splitter 107 side. 
[0008] In the image display device of such a configuration, by penetrating a lens 102, 
outgoing radiation of the white light by which outgoing radiation was carried out from the 
lamp 101 is carried out and carried out to abbreviation parallel light, and it carries out 
incidence to the fly eye lens 103. Illumination distribution is equalized by the fly eye lens 
103,104, and outgoing radiation of the light which carried out incidence to the fly eye lens 
103 is carried out from the fly eye lens 104 by it. Through a condenser lens 105,106, 
incidence of the outgoing radiation light from the fly eye lens 104 is carried out to a 
polarization beam splitter 107, and it is separated into P polarization and S polarization 
from field 107A in polarization separation side 107C. Here, P polarization is set to 
transmitted light 107P, and penetrates a polarization beam splitter 107 as it is. It is 
reflected in polarization separation side 107C, and S polarization is set to reflected light 
107S, and carries out outgoing radiation from field 107B. 

[0009] Reflected light 107S which carried out outgoing radiation from field 107B are 
separated into each colored light of R, G, and B by dichroic mirrors 108R and 108B. 
Among the separated light, incidence of the R colored light is carried out to liquid crystal 



panel 109R, and it is reflected in the original optical-path side while it receives light 
modulation according to the impressed picture signal. Similarly, among the separated 
light, incidence of G colored light and the B colored light is carried out to liquid crystal 
panel 109G and liquid crystal panel 109B, respectively, and they are reflected in the 
original optical-path side, respectively while they receive light modulation according to 
the impressed picture signal. While being reflected in each of liquid crystal panels 109R, 
109G, and 109B, each colored light modulated according to the picture signal is 
compounded, and carries out incidence to a polarization beam splitter 107 from field 107B. 
Only P polarization component carries out outgoing radiation of the synthetic light 110 
which carried out incidence to the polarization beam splitter 107 from field 107D as 
transmitted light HOP according to an operation of polarization separation side 107C. 
With a projector lens 111, it is projected on transmitted light HOP which carried out 
outgoing radiation from field 107D of this polarization beam splitter 107 on a screen 112, 
and they form an image. 
[0010] 

[Problem(s) to be Solved by the Invention] Thus, in the conventional image display device, 
after making light from the light source (lamp 101) into the proper condensing conditions 
suitable for irradiating a liquid crystal panel, according to the polarization direction, it 
separates into the transmitted light (for example, P polarization) and the reflected light 
(for example, S polarization) using a polarization separation component (polarization 
beam splitter 107), for example, only the reflected light is irradiated at a liquid crystal 
panel. It dissociates with a polarization separation component, while is irradiated by the 
liquid crystal panel here, and the quantity of light of a polarization component (for 
example, S polarization) is 50% or less of the total quantity of light which carried out 
incidence to the polarization separation component. For this reason, even if it uses a 
polarization beam splitter with the engine performance which reflects for example, S 
polarization component 100% of**** as a polarization separation component, by the time 
the light from the light source irradiates a liquid crystal panel, quantity of light loss will 
arise at least 50%. Therefore, in the former, there was a trouble that quantity of light loss 
of the light from the light source was large, and the exposure quantity of light to a liquid 
crystal panel became very low. Thus, when the exposure quantity of light to a liquid 
crystal panel becomes low, there is a trouble of causing the brightness of an image and 
the fall of contrast which are displayed. 

[00 11] In order to solve such a trouble, in the former, the technique of, for example, using 
the high power light source so that the exposure quantity of light to a liquid crystal panel 
may be raised is taken. However, high power-ization of the light source has the problem 
that the problem and generation of heat that consumption of power becomes large become 
large. Moreover, in the former, the technique of newly inserting the optical element for 
raising the quantity of light before a polarization beam splitter is also taken. However, 
this technique has the trouble of causing enlargement of equipment. 

[0012] This invention was made in view of this trouble, the purpose raises the exposure 
quantity of light of light modulation means HE, without causing high-powerizing and 
enlargement, and it is in offering the light source for image display devices and the image 
display device which make it possible to perform bright high image display of contrast. 
[0013] 

[Means for Solving the Problem] While the light source for image display devices by this 
invention reflects the irradiated light The luminescence means which is the light source 
used for the image display device equipped with a light modulation means to perform 
light modulation according to a picture signal, and the delivery system which projects the 
reflected light from this light modulation means, and emits the light irradiated by the 
light modulation means, While being prepared immediately after this luminescence 
means, it has a polarization conversion means to change the polarization direction of light 



so that outgoing radiation of many light may be polarized and carried out in the 
predetermined direction among [ percent / at least 50 ] the light emitted from the 
luminescence means. 

[0014] Moreover, while the image display device by this invention reflects the irradiated 
light While being prepared immediately after a light modulation means to perform light 
modulation according to a picture signal, the luminescence means which emits the light 
irradiated by this light modulation means, and this luminescence means It has a 
polarization conversion means to change the polarization direction of light so that 
outgoing radiation of many light may be polarized and carried out in the predetermined 
direction among [ percent / at least 50 ] the light emitted from the luminescence means, 
and the delivery system which projects the reflected light from a light modulation means. 
[0015] In the light source for image display devices and the image display device by this 
invention, the light irradiated by the light modulation means from a luminescence means 
is emitted. Moreover, conversion of the polarization direction of light is performed so that 
outgoing radiation of many light may be polarized and carried out in the predetermined 
direction among [ percent / at least 50 ] the light emitted from the luminescence means by 
the polarization conversion means established immediately after this luminescence 
means. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail with reference to a drawing. 

[0017] [Gestalt of the 1st operation] drawing 1 is the block diagram showing an example 
of the light source for image display devices concerning the gestalt of operation of the 1st 
of this invention. In addition, this drawing shows typically the situation of the movement 
toward polarization of the light in the interior with the configuration of the light source 
for image display devices concerning the gestalt of this operation. The light source for 
image display devices shown in this drawing is for supplying the polarization light (for 
example, S polarization) which irradiates a liquid crystal panel in the image display 
device which used the liquid crystal panel of for example, a reflective mold. While this 
light source for image display devices is established immediately after the light-emitting 
part 21 which emits the light irradiated by the liquid crystal panel, and this 
light-emitting part 21 (exposure side of light) The polarization sensing element 20 which 
changes the polarization direction of light so that outgoing radiation of more light than at 
least 50 percent may be carried out among the light emitted from the light-emitting part 
21 as a predetermined polarization light (for example, S polarization) needed with a 
liquid crystal panel, While being prepared in the outgoing radiation side of the light of 
this polarization sensing element 20, it has the condenser lens 24 for raising the outgoing 
radiation effectiveness of the outgoing radiation light from the polarization sensing 
element 20. 

[0018] Here, a light-emitting part 21 corresponds to the "luminescence means" in this 
invention. Moreover, the polarization sensing element 20 corresponds to the "polarization 
conversion means" in this invention. 

[0019] A light-emitting part 21 is constituted by two or more light emitting diodes or 
white lamps etc. When it constitutes a light -emitting part 21 from light emitting diode, 
according to the gestalt of an image display device, it can be made a multicolor 
configuration which emits a monochrome configuration or multicolor light which emits 
the homogeneous light. Here, in a multicolor configuration, two or more light emitting 
diodes of each color of R, G, and B are arranged on the same side, respectively, and it is 
constituted. In addition, the light source for image display devices of the gestalt of this 
operation does not have especially a limit about the number or the array approach of light 
emitting diode. Moreover, as a light-emitting part 21, when using a white lamp, lamps, 
such as a halogen lamp, a metal halide lamp, and a xenon lamp, can be used. 



[0020] While the polarization sensing element 20 is formed between the reflective mold 
polarization member 22 which reflects light other than a specific polarization light (for 
example, P polarization) among the light emitted from the light-emitting part 21, and the 
reflective mold polarization member 22 and a light-emitting part 21 It has the 
quarter-wave length plate (henceforth lambda/4 plate) 25 which produces the phase 
contrast of quarter-wave length to the light which carried out incidence, and the phase 
contrast plate 26 which is made to rotate 90 degrees of plane of polarization of a specific 
polarization light which penetrated the reflective mold polarization member 22, and 
carries out outgoing radiation of the predetermined polarization light. The reflective mold 
polarization member 22 and lambda/4 plate 25 consist of members of the shape for 
example, of a film. As a reflective mold polarization member 22, the Sumitomo 3M 
reflective mold polarization film (trade name- DBEF) can be used, for example. 
[0021] Next, an operation of the light source for image display devices concerning the 
gestalt of this operation is explained focusing on the polarization conversion operation by 
the polarization sensing element 20. Although the light irradiated by the liquid crystal 
panel is emitted from a light-emitting part 21, polarization of the light emitted from this 
light-emitting part 21 is random. The light emitted from this light-emitting part 21 
penetrates lambda/4 plate 25, and reaches the reflective mold polarization member 22. 
Only P polarization penetrates the reflective mold polarization member 22 among the 
light which reached the reflective mold polarization member 22, further, with the phase 
contrast plate 26, 90 degrees of plane of polarization rotate, and outgoing radiation is 
carried out as outgoing radiation light 23S through a condenser lens 24. At this time, 
among the light which reached the reflective mold polarization member 22, it reflects in 
field 22A by the side of the light-emitting part 21 of the reflective mold polarization 
member 22, and polarization light other than P polarization is set to reflected light 22S, 
and returns to a light-emitting part 21 side. 

[0022] It reflects through lambda/4 plate 25 on field 21Aby the side of luminescence of a 
light-emitting part 21, and reflected light 22S returned to the hght-emitting part 21 side 
become again random polarization, and reach the reflective mold polarization member 22 
through lambda/4 plate 25. At this time, phase contrast produces reflected light 22S 
which reach the reflective mold polarization member 22 by penetrating lambda/4 plate 25, 
and many P polarization components come to be contained in that light. In the reflective 
mold polarization member 22, only P polarization is penetrated among reflected light 22S 
which reached the reflective mold polarization member 22, and light other than P 
polarization is reflected. With the phase contrast plate 26, 90 degrees of plane of 
polarization are rotated, and outgoing radiation light 23S of S polarization carry out 
outgoing radiation of the P polarization which penetrated the reflective mold polarization 
member 22. When the light emitted from the light-emitting part 21 repeats and receives 
the operation by the above polarization sensing elements 20, the rate of S polarization 
used as outgoing radiation light 23S increases. As for the quantity of light of this S 
polarization, it is possible to make it brightness as compared with the conventional light 
source which does not form the reflective mold polarization member 22, for example, to 
make it increase about 60% on the whole. In addition, although light which penetrates 
the reflective mold polarization member 22 was considered as P polarization in the above 
explanation, it is also possible to consider light to penetrate as S polarization. 
[0023] Drawing 2 is drawing showing other examples of a configuration of the light source 
for image display devices concerning the gestalt of operation of the 1st of this invention. 
This drawing shows typically the situation of the movement toward polarization of the 
light in the interior with the configuration of the light source for image display devices. In 
addition, in the following explanation, the same sign is given to the same part as the 
component in the light source for image display devices shown in drawing 1 , and 
explanation is omitted suitably. 



[0024] The light source for image display devices shown in this drawing is equipped with 
the polarization sensing element 30 with the brightness rising limb material 32 which 
raises the brightness of the specific direction of the light emitted from the light-emitting 
part 21. The brightness rising limb material 32 is formed between a light- emitting part 
21 and the reflective mold polarization member 22. The brightness rising limb material 
32 is formed between the light-emitting part 21 and lambda/4 plate 25 in more detail. 
This brightness rising limb material 32 consists of members of the shape for example, of a 
film. As brightness rising limb material 32, the Sumitomo 3M brightness rise film (trade 
name- BEF) can be used, for example. 

[0025] In the light source for image display devices shown in this drawing, the light of the 
polarization received by the polarization sensing element 30 emitted from the 
light-emitting part 21 is the same as that of the light source for image display devices of 
drawing 1 . However, in the light source for image display devices shown in this drawing, 
narrowing directivity becomes [ the outgoing radiation include angle of light ] strong by 
reflecting reflected light 22S which reflected in field 22A of the reflective mold 
polarization member 22, and were returned to the light-emitting part 21 side in respect of 
[ 32 ] the brightness rising limb material 32. Thereby, in this light source for image 
display devices, while being able to increase the rate of S polarization set to outgoing 
radiation light 23S among the light emitted from the light-emitting part 21, the 
brightness of a core can be raised, for example. For this reason, as for the quantity of light 
of S polarization by which outgoing radiation is carried out from this light source, it is 
possible to make it brightness as compared with the conventional light source which does 
not form the reflective mold polarization member 22 and the brightness rising limb 
material 32, for example, to make it go up by about about 2.7 times in a core. In addition, 
the number of sheets of the brightness rising limb material 32 may install in piles two or 
more things from which at least one property differs the liquid crystal panel prepared in 
the liquid crystal display by high brightness if the exposure to homogeneity is possible. 
[0026] Drawing 3 and drawing 4 are the explanatory views showing the luminance 
distribution by the fight source for image display devices concerning the gestalt of this 
operation with the example of a comparison. In these drawings, an axis of ordinate shows 
brightness (cd/sqm) and the axis of abscissa shows whenever [ from the core of the light 
source / angle-of-view ]. Moreover, in these drawings, drawing 3 R> 3 shows vertical 
luminance distribution, and drawing 4 shows horizontal luminance distribution. In 
addition, perpendicularly it is the direction of P polarization side, and, horizontally, is the 
direction of S polarization side. 

[0027] These drawings show that the direction of the luminance distribution of the light 
source using a polarization sensing element has high brightness compared with the 
luminance distribution of the light source without the polarization sensing element 
shown by the drawing solid line. Especially the luminance distribution (a continuous line 
with "**" mark in drawing shows.) of the light source using only the reflective mold 
polarization film as a polarization sensing element is increasing about 60% on the whole 
compared with the fight source without a polarization sensing element. Moreover, in 
addition to a reflective mold polarization film, compared with the light source in which 
the luminance distribution of the light source using a brightness rise film does not have a 
polarization sensing element, the brightness of a core is increasing by about about 2.7 
times at the maximum as a polarization sensing element. In addition, the luminance 
distribution which showed the luminance distribution shown as the continuous line with 
black lacquered "**" mark as the continuous line with "O" mark in drawing as a 
brightness rise film about the light source using two films X and Y with which classes 
differ is related with the light source using two films Z and Y with which classes differ as 
a brightness rise film among drawing. 

[0028] Next, the example of a configuration of the image display device which used the 



above-mentioned light source for image display devices is explained. 

[0029] Drawing 5 is the block diagram showing the outline of the image display device 
concerning the gestalt of operation of the 1st of this invention. The image display device 
shown in this drawing is constituted as a head mount display of the veneer method which 
used the liquid crystal panel 60 of the reflective mold of one plate. The light source 
section 50 which emits the light containing each colored light to which this image display 
device irradiates a liquid crystal panel 60, The lens 54 which carries out and carries out 
outgoing radiation of the light emitted from this light source section 50 to abbreviation 
parallel light, The fly eye lens 55 and the fly eye lens 56 which equalize and carry out 
outgoing radiation of the illumination distribution of the light by which outgoing 
radiation was carried out from this lens 54, It has the condensing lens 57 and condensing 
lens 58 which condense light so that the light which carried out outgoing radiation of the 
fly eye lens 56 may be irradiated on proper optical conditions in a liquid crystal panel 60. 
The light source section 50, a lens 54, the fly eye lenses 55 and 56, and condensing lenses 
57 and 58 are arranged on the optical axis Ol. 

[0030] This image display device is equipped with the polarization beam splitter 59 of the 
cube configuration further arranged near an intersection with the optical axis 02 which 
intersects perpendicularly with an optical axis Ol, and the projector lens 61, the screen 
62 and ocular 63 which have been arranged on an optical axis 02. 

[0031] The light emitting diode section 51 as a Ught-emitting part which emits the light 
which the light source section 50 applies the light source shown in drawing 1 and drawing 
2 to this equipment, and is irradiated by the liquid crystal panel, While being prepared 
immediately after this light emitting diode section 51 (exposure side of light) The 
polarization sensing element 52 which changes the polarization direction of light so that 
outgoing radiation of more light than at least 50 percent may be carried out among the 
light emitted from the light emitting diode section 51 as a predetermined polarization 
light (for example, S polarization) needed with a liquid crystal panel, While being 
prepared in the outgoing radiation side of the light of this polarization sensing element 52, 
it has the condenser lens 53 for raising the outgoing radiation effectiveness of the 
outgoing radiation light from the polarization sensing element 52. As for the light 
emitting diode section 51, two or more light emitting diodes of each color of R, G, and B 
are arranged on the same side, respectively. Adjustment of brightness is independently 
possible for the light emitting diode of each color of R, G, and B respectively. The 
polarization sensing element 52 may be a configuration ( drawing 2 ) using both the 
reflective mold polarization member 22 and the brightness rising limb material 32, and 
may be the configuration ( drawing 1 ) of not using the brightness rising limb material 32 
while it contains the phase contrast plate 26. In addition, in the gestalt of this operation, 
each colored light of R, G, and B which are emitted from the light emitting diode section 
51 says not the light of single wavelength but the light which has a certain amount of 
wavelength distribution, respectively. 

[0032] Opposite arrangement is carried out mutually at physical relationship [ **** ], and 
the fly eye lens 55 and the fly eye lens 56 constitute telecentric optical system. These fly 
eye lenses 55 and 56 make uniform angular distribution of the angle which the axial 
outdoor daylight generated from the light source section 50 makes with an optical axis Ol. 
Opposite arrangement is carried out mutually at physical relationship [ **** ], and the 
condensing lens 57 and the condensing lens 58 also constitute telecentric optical system. 
[0033] The polarization beam splitter 59 has field 59A in which the outgoing radiation 
light from a condensing lens 58 carries out incidence, and field 59B in which each colored 
light modulated according to the picture signal carries out incidence while being reflected 
in a liquid crystal panel 60. The polarization beam splitter 59 has polarization separation 
side 59C which makes the include angle of about 45 degrees to an optical axis Ol again. 
This polarization separation side 59C makes P polarization component penetrate as it is 



as transmitted light 59P while it reflects in the direction of a right angle (direction almost 
parallel to an optical axis 02) which intersects perpendicularly with an optical axis Ol 
mostly as reflected light 59S and it carries out outgoing radiation only of the S 
polarization component of the flux of lights which outgoing radiation was carried out from 
the condensing lens 58, and carried out incidence to the field 59A side from field 59B. 
Polarization separation side 59 C carries out outgoing radiation only of the P polarization 
component of the reflected lights from the liquid crystal panel 60 which carried out 
incidence to the field 59B side from field 59D as transmitted light 60P again. It is 
projected on transmitted light 60P which carried out outgoing radiation from field 59D of 
this polarization beam splitter 59 on a screen 62 with a projector lens 61, and an image is 
formed. The image on which it was projected on the screen 62 can be observed in a user's 
eye 64 through an ocular 63. 

[0034] In addition, the linearly polarized light to which plane of incidence and the 
oscillating direction of the electric vector of light where the linearly polarized light in 
which the oscillating direction of the electric vector of the light which carries out 
incidence of the P polarization component to polarization separation side 59C of a 
polarization beam sp fitter 59 is included in plane of incidence (field containing the normal 
and the wave normal (travelling direction of light) of polarization separation side 59C) is 
said, and S polarization component carries out incidence to polarization separation side 
59C of a polarization beam splitter 59 cross at right angles is said. 

[0035] The liquid crystal panel 60 has many controllable pixels for each colors for the 
permeability of light. As this liquid crystal panel 60, a drive electrode or the active 
component for a drive can be prepared on a glass substrate and a silicon substrate, and 
the reflective mold liquid crystal display component which drives liquid crystal, a 
ferroelectric liquid crystal, or a polymer dispersed liquid crystal in TN (Twisted NematicJ 
twist pneumatic) mode etc. can be used, for example. Moreover, the reflective mold liquid 
crystal display component which impresses the electrical potential difference of liquid 
crystal by irradiating light through an optical conducting film as a liquid crystal panel 60 
may be used. Furthermore, reflective mold display devices, such as a grating light valve 
which established the structure where a configuration and a condition changed with 
electric fields, as a liquid crystal panel 60, may be used. 

[0036] Drawing 6 is the block diagram showing the circuitry of the image display device 
shown in drawing 5 . The image display device concerning the gestalt of this operation 
inputs a video signal VS, and the picture signal for R corresponding to R color image, G 
color image, and B color image, the picture signal for G, and the picture signal for B are 
generated, respectively. The video-signal processing circuit 13 which switches these one 
by one and outputs them, and the image memory 14 for recording temporarily the picture 
signal for R generated by this video-signal processing circuit 13, the picture signal for G, 
and the picture signal for B, It connected with the video -signal processing circuit 13 and 
the image memory 14, and has the liquid crystal panel drive circuit 15 which drives a 
liquid crystal panel 60. 

[0037] an image display device - further - respectively - red light emitting diode 51R of 
the light emitting diode section 51 - green - red light emitting diode drive circuit 12R 
which drives light emitting diode 51G and blue light emitting diode 5 IB (light emitting 
diode is described as LED by a diagram.) - green - it has fight emitting diode drive 
circuit 12G, blue light emitting diode drive circuit 12B, and the controller 11 that controls 
the video-signal processing circuit 13, the liquid crystal panel drive circuit 15, and each 
light emitting diode drive circuits 12R, 12G, and 12B. A controller 11 is constituted by the 
microcomp u ter. 

[0038] Although not illustrated, the means which enables independently accommodation 
of the brightness of the light in which outgoing radiation is carried out by changing the 
applied voltage to each light emitting diodes 51R, 51G, and 5 IB by variable resistance etc. 



from each light emitting diodes 51R, 51G, and 5 IB is formed in each light emitting diode 
drive circuits 12R, 12G, and 12B. 

[0039] Next, an operation of the image display device of the above configurations is 
explained. 

[0040] To each colored light by which outgoing radiation was carried out from the light 
emitting diode section 51 of the light source section 50, in response to the fact that the 
polarization conversion operation by the polarization sensing element 20 containing the 
phase contrast plate 26, the rate of S polarization is increased, for example, about 70 
percent of the total quantity of light serves as S polarization. Outgoing radiation of this S 
polarization is efficiently carried out ahead with the condenser lens 53 just behind the 
polarization sensing element 20. By penetrating a lens 54, outgoing radiation of the 
outgoing radiation light from the light source section 50 is carried out and carried out to 
abbreviation parallel light, and it carries out incidence to the fly eye lens 55. Illumination 
distribution is equalized by the fly eye lenses 55 and 56, and outgoing radiation of the 
light which carried out incidence to the fly eye lens 55 is carried out from the fly eye lens 
56 by them. Through condensing lenses 57 and 58, incidence of the outgoing radiation 
light from the fly eye lens 56 is carried out to a polarization beam splitter 59, and it is 
separated into P polarization and S polarization from field 59A in polarization separation 
side 59C. Here, P polarization is set to transmitted light 59P, and penetrates a 
polarization beam splitter 59 as it is. It is reflected in polarization separation side 59C, 
and S polarization is set to reflected light 59S, and carries out outgoing radiation from 
field 59B. 

[0041] While incidence of the reflected light 59S which carried out outgoing radiation 
from field 59B is carried out to a liquid crystal panel 60 and they receive light modulation 
according to the impressed picture signal, it is reflected in the original optical-path side, 
and incidence of them is carried out to a polarization beam splitter 59 from field 59B. 
Only P polarization component carries out outgoing radiation of the light which carried 
out incidence to the polarization beam splitter 59 from field 59D as transmitted light 60P 
according to an operation of polarization separation side 59C. It is projected on 
transmitted light 60P which carried out outgoing radiation from field 59D of this 
polarization beam splitter 59 on a screen 62 with a projector lens 61, and an image is 
formed. The image on which it was projected on the screen 62 is observed in a user's eye 
64 through an ocular 63. 

[0042] Next, actuation of the circuit system of an image display device is explained. As 
shown in drawing 6 , a video signal VS is inputted into the video-signal processing circuit 
13, and the picture signal for R, the picture signal for G, and the picture signal for B are 
generated by this video-signal processing circuit 13, and it is once recorded on an image 
memory 14. The liquid crystal panel drive circuit 15 is a fixed period, from an image 
memory 14, reads the picture signal for each colors, and drives a liquid crystal panel 60 
based on this picture signal. On the other hand, based on the control signal from a 
controller 11, each light emitting diode drive circuits 12R, 12G, and 12B drive each light 
emitting diodes 51R, 51G, and 5 IB so that each light emitting diodes 51R, 51G, and 5 IB 
may light up appropriately. 

[0043] The exposure quantity of light of liquid -crystal-panel 60 HE can be raised without 
causing high-power-izing of the light source, and enlargement of equipment, since the 
polarization sensing element which changes the polarization direction of light was 
prepared so that it may polarize in the predetermined direction (for example, S 
polarization) and outgoing radiation of many of light emitted from the light-emitting part 
by the light source which supplies the light irradiated by the liquid crystal panel 60 
according to [ as explained above ] the gestalt of this operation may be carried out in it. It 
is possible to change into S polarization about 70 percent of at this time, for example, the 
total quantity of light of the light emitted from the light emitting part, and the exposure 



quantity of light of liquid crystal panel 60 HE can be raised 60% or more. Thereby, the 
brightness and contrast of an image on a screen 62 improve, and it becomes possible to 
perform bright high image display of contrast. 

[0044] [The gestalt of the 2nd operation], next the gestalt of operation of the 2nd of this 
invention are explained. The gestalt of this operation explains other examples of a 
configuration of the image display device which used the light source for image display 
devices shown in drawing 1 R> 1 and drawing 2 . 

[0045] Drawing 7 is the block diagram showing the outline of the image display device 
concerning the gestalt of this operation. The image display device shown in this drawing 
is constituted as a reflective mold liquid crystal projector of a veneer method which used 
the liquid crystal panel 75 of the reflective mold of one plate. The three light source 
sections 100R, 100G, and 100B which emit each colored light to which this image display 
device irradiates a liquid crystal panel 75, The dichroic prism 69 which compounds each 
colored light emitted from each light source sections 100R, 100G, and 100B, The fly eye 
lens 70 and the fly eye lens 71 which equalize and carry out outgoing radiation of the 
illumination distribution of the light by which outgoing radiation was carried out from a 
dichroic prism 69, It has the condensing lens 72 and condensing lens 73 which condense 
light so that the light which carried out outgoing radiation of the fly eye lens 71 may be 
irradiated on proper optical conditions in a liquid crystal panel 75. Between each light 
source sections 100R, 100G, and 100B and a dichroic prism 69, the lenses 68R, 68G, and 
68B which carry out and carry out outgoing radiation of the light emitted from each light 
source sections 100R, 100G, and 100B, respectively to abbreviation parallel light are 
formed. A dichroic prism 69, the fly eye lenses 70 and 71, and condensing lenses 72 and 73 
are arranged on optical-axis OlA. 

[0046] This image display device is equipped with the polarization beam splitter 74 
further arranged near an intersection with optical-axis 02A which intersects 
perpendicularly with optical-axis OlA, and the projector lens 76 and screen 77 which 
have been arranged on optical-axis 02A. In addition, the optical system in the image 
display device concerning the gestalt of this operation has the composition of having 
followed the principle of the RAGURANJU helmholtz which shows the relation between 
the lateral magnification of optical system, and angular magnification, and can irradiate 
[ that it is efficient and ] each colored light emitted from each light source sections 100R, 
100G, and 100B at a liquid crystal panel 75. 

[0047] The dichroic prism 69 serves as a cube configuration, the object for green - light 
source section 100G are arranged so that one field 69G of a dichroic prism 69 may be 
countered. Light source section 100R for red is arranged so that other field 69R which 
intersects perpendicularly with field 69G in a dichroic prism 69 may be countered. Light 
source section 100B for blue is arranged so that other field 69B parallel to field 69R in a 
dichroic prism 69 may be countered. Each colored light emitted from each light source 
sections 100R, 100G, and 100B is compounded with a dichroic prism 69, and outgoing 
radiation is carried out from other field 69A parallel to field 69G. 

[0048] Each light source sections 100R, 100G, and 100B apply the light source shown in 
drawing 1 and drawing 2 to this equipment. R and G which are irradiated by the liquid 
crystal panel 75, respectively, red light emitting diode 65R as a light-emitting part which 
emits B colored light, green light emitting diode 65G, and blue light emitting diode 65B, 
While being prepared immediately after each light emitting diodes 65R, 65G, and 65B 
(exposure side of light) The inside of the light emitted from each light emitting diodes 65R, 
65G, and 65B, The polarization sensing elements 66R, 66G, and 66B which change the 
polarization direction of light so that outgoing radiation of more light than at least 50 
percent may be carried out as a predetermined polarization fight (for example, S 
polarization) needed with a liquid crystal panel 75, While being prepared in the outgoing 
radiation side of the light of each polarization sensing elements 66R, 66G, and 66B, it has 



the condenser lenses 67R, 67G, and 67B for raising the outgoing radiation effectiveness of 
the outgoing radiation light from each polarization sensing elements 66R, 66G, and 66B. 
Each light emitting diodes 65R, 65G, and 65B arrange two or more light emitting diodes 
of each color on the same side, respectively. Adjustment of brightness is independently 
possible for each light emitting diodes 65R, 65G, and 65B respectively. The polarization 
sensing elements 66R, 66G, and 66B may be the configurations ( drawing 2 ) using both 
the reflective mold polarization member 22 and the brightness rising limb material 32, 
and may be the configurations ( drawing 1 ) of not using the brightness rising limb 
material 32 while they contain the phase contrast plate 26. 

[0049] Opposite arrangement is carried out mutually at physical relationship [ **** ], and 
the fly eye lens 70 and the fly eye lens 71 constitute telecentric optical system. Moreover, 
opposite arrangement is carried out mutually at physical relationship [ **** ]; and the 
condensing lens 72 and the condensing lens 73 also constitute telecentric optical system. 
[0050] The polarization beam splitter 74 has field 74A in which the outgoing radiation 
light from a condensing lens 73 carries out incidence, and field 74B in which each colored 
light modulated according to the picture signal carries out incidence while being reflected 
in a liquid crystal panel 75. The polarization beam splitter 74 has polarization separation 
side 74C which makes the include angle of about 45 degrees to optical-axis OlA again. 
This polarization separation side 74C makes P polarization component penetrate as it is 
as transmitted light 74P while it reflects in the direction of a right angle (direction almost 
parallel to optical-axis 02A) which intersects perpendicularly with optical-axis OlA 
mostly as reflected light 74S and it carries out outgoing radiation only of the S 
polarization component of the flux of lights which outgoing radiation was carried out from 
the condensing lens 73, and carried out incidence to the field 74A side from field 74B. 
Polarization separation side 74C carries out outgoing radiation only of the P polarization 
component of the reflected lights from the liquid crystal panel 75 which carried out 
incidence to the field 74B side from field 74D as transmitted light 75P again. It is 
projected on transmitted light 75P which carried out outgoing radiation from field 74D of 
this polarization beam splitter 74 on a screen 77 with a projector lens 76, and an image is 
formed. 

[0051] The configuration of a liquid crystal panel 75 is the same as that of the liquid 
crystal panel 60 shown in drawing 5 . Moreover, the principal part of the circuit of the 
image display device in the gestalt of this operation is the same as that of the circuitry 
shown in drawing 6 . 

[0052] Next, an operation of the image display device of the above configurations is 
explained. 

[0053] To each colored light by which outgoing radiation was carried out from each light 
emitting diodes 65R, 65G, and 65B of each light source sections 100R, 100G, and 100B, in 
response to the fact that the polarization conversion operation by each polarization 
sensing elements 66R, 66G, and 66B, the rate of S polarization is increased, for example, 
about 70 percent of the total quantity of light serves as S polarization. Outgoing radiation 
of this S polarization is efficiently carried out ahead with the condenser lenses 67R, 67G, 
and 67B just behind each polarization sensing elements 66R, 66G, and 66B. By 
penetrating 68R, 68G, and 68B, respectively, outgoing radiation of the outgoing radiation 
light from each light source sections 100R, 100G, and 100B is carried out and carried out 
to abbreviation parallel light, and it carries out incidence to a dichroic prism 69. Each 
colored light which carried out incidence to the dichroic prism 69 is compounded by 
operation of a dichroic prism 69, carries out outgoing radiation from field 69A, and carries 
out incidence to the fly eye lens 70. Illumination distribution is equalized by the fly eye 
lenses 70 and 71, and outgoing radiation of the light which carried out incidence to the fly 
eye lens 70 is carried out from the fly eye lens 71 by them. Through condensing lenses 72 
and 73, incidence of the outgoing radiation light from the fly eye lens 71 is carried out to a 



polarization beam splitter 74, and it is separated into P polarization and S polarization 
from field 74A in polarization separation side 74C. Here, P polarization is set to 
transmitted light 74P, and penetrates a polarization beam splitter 74 as it is. It is 
reflected in polarization separation side 74C, and S polarization is set to reflected light 
74S, and carries out outgoing radiation from field 74B. 

[0054] While incidence of the reflected light 74S which carried out outgoing radiation 
from field 74B is carried out to a liquid crystal panel 75 and they receive light modulation 
according to the impressed picture signal, it is reflected in the original optical-path side, 
and incidence of them is carried out to a polarization beam splitter 74 from field 74B. 
Only P polarization component carries out outgoing radiation of the light which carried 
out incidence to the polarization beam splitter 74 from field 74D as transmitted light 75P 
according to an operation of polarization separation side 74C. It is projected on 
transmitted light 75P which carried out outgoing radiation from field 74D of this 
polarization beam splitter 74 on a screen 77 with a projector lens 76, and an image is 
formed. 

[0055] The exposure quantity of light of liquid-crystal-panel 75 HE can be raised without 
causing high-power-izing of the light source, and enlargement of equipment, since the 
polarization sensing element which changes the polarization direction of light was 
prepared so that it may polarize in the predetermined direction (for example, S 
polarization) and outgoing radiation of many of light emitted from the light-emitting part 
by the light source which supplies the light irradiated by the liquid crystal panel 75 
according to [ as explained above ] the gestalt of this operation may be carried out in it. 
Thereby, the brightness and contrast of an image on a screen 77 improve, and it becomes 
possible to perform bright high image display of contrast. 

[0056] In addition, the configuration of others in the gestalt of this operation, an 
operation, and effectiveness are the same as the gestalt of implementation of the above 
1st. 

[0057] [The gestalt of the 3rd operation], next the gestalt of operation of the 3rd of this 
invention are explained. The gestalt of this operation explains the example of a 
configuration of further others of the image display device which used the light source for 
image display devices shown in drawing 1 R> 1 and drawing 2 . 

[0058] Drawing 8 is the block diagram showing the outline of the image display device 
concerning the gestalt of this operation. The image display device shown in this drawing 
is constituted as a reflective mold liquid crystal projector of 3 plate methods which used 
the liquid crystal panels 89R, 89G, and 89B of the reflective mold of three sheets. The 
lamp 80 as a light-emitting part which emits the white light containing each colored light 
to which this image display device irradiates each of liquid crystal panel 89B for liquid 
crystal panel 89G and B colors liquid crystal panel 89R for R colors, and for G colors, It 
has the light source section 79 with the polarization sensing element 81 which changes 
the polarization direction of light so that outgoing radiation of more light than at least 50 
percent may be carried out among the light emitted from the lamp 80 as a predetermined 
polarization light (for example, S polarization) needed with each liquid crystal panels 89R, 
89G, and 89B. A lamp 80 is constituted by a halogen lamp, a metal halide lamp, the xenon 
lamp, etc. This lamp 80 contains emitter 80a and concave mirror 80b symmetrical with 
rotation. As concave mirror 80b, the thing of a configuration with condensing sufficient 
effectiveness as much as possible is good, for example, an ellipsoid -of- revolution mirror, a 
paraboloid -of- revolution mirror, etc. are used. 

[0059] This image display device Moreover, the lens 82 which carries out and carries out 
outgoing radiation of the light by which outgoing radiation was carried out to 
abbreviation parallel light from the fight source section 79, The fly eye lens 83 and the fly 
eye lens 84 which equalize and carry out outgoing radiation of the illumination 
distribution of the light by which outgoing radiation was carried out from this lens 82, It 



has the condenser lens 85 and condenser lens 86 which condense light so that the light 
which carried out outgoing radiation of the fly eye lens 84 may be condensed by suitable 
magnitude in each liquid crystal panels 89R, 89G, and 89B. The light source section 79, a 
lens 82, the fly eye lenses 83 and 84, and condenser lenses 85 and 86 are arranged on 
optical-axis OIB. 

[0060] This image display device is equipped with the polarization beam splitter 87 
further arranged near an intersection with optical-axis 02B which intersects 
perpendicularly with optical-axis OIB, and the dichroic mirrors 88R and 88B, the 
projector lens 91 and screen 92 which have been arranged on optical-axis 02B. 
[0061] The light source section 79 applies the light source shown in drawing 1 and 
drawing 2 to this equipment. The polarization sensing element 81 of the light source 
section 79 may be a configuration ( drawing 2 ) using both the reflective mold polarization 
member 22 and the brightness rising limb material 32, and may be the configuration 
( drawing 1 ) of not using the brightness rising limb material 32 while it contains the 
phase contrast plate 26. In addition, in this light source section 79, the light reflected in 
the reflective mold polarization member of the polarization sensing element 81 is 
returned to the polarization sensing-element 81 side by reflecting by concave mirror 80b 
of a lamp 80. About an operation of the polarization sensing element 81, it is the same as 
that of the polarization sensing element shown in drawing 1 and drawing 2 . 
[0062] Opposite arrangement is carried out mutually at physical relationship [ **** ], and 
the fly eye lens 83 and the fly eye lens 84 constitute telecentric optical system. Moreover, 
opposite arrangement is carried out mutually at physical relationship [ **** ], and the 
condensing lens 85 and the condensing lens 86 also constitute telecentric optical system. 
[0063] The polarization beam splitter 87 has field 87B in which the synthetic light 90 of 
each color modulated according to the picture signal carries out incidence while the 
outgoing radiation light from a condenser lens 86 is reflected in field 87A which carries 
out incidence, and each of liquid crystal panels 89R, 89G, and 89B. The polarization beam 
splitter 87 has polarization separation side 87C which makes the include angle of about 
45 degrees to optical-axis OIB again. This polarization separation side 87C makes P 
polarization component penetrate as it is as transmitted light 87P while it reflects in the 
direction of a right angle (direction almost parallel to optical-axis 02B) which intersects 
perpendicularly with optical-axis OIB mostly as reflected light 87S and it carries out 
outgoing radiation only of the S polarization component of the flux of lights which 
outgoing radiation was carried out from the condenser lens 86, and carried out incidence 
to the field 87A side from field 87B. Polarization separation side 87C carries out outgoing 
radiation only of the P polarization component of the synthetic light 90 which carried out 
incidence to the field 87B side from field 87D as transmitted light 90P again. It is 
projected on transmitted light 90P which carried out outgoing radiation from field 87D of 
this polarization beam sp fitter 87 on a screen 92 with a projector lens 91, and an image is 
formed. 

[0064] While dichroic mirror 88R reflects alternatively R colored light contained in 
reflected light 87S from a polarization beam splitter 87 and making it it carry out 
incidence to liquid crystal panel 89R, it reflects R colored light reflected in liquid crystal 
panel 89R, and it is made it to carry out incidence to a polarization beam splitter 87 side. 
While dichroic mirror 88B reflects alternatively B colored light contained in the light 
which penetrated dichroic mirror 88R and making it it carry out incidence to liquid 
crystal panel 89B, it reflects B colored light reflected in liquid crystal panel 89B, and it is 
made it to carry out incidence to a polarization beam splitter 87 side. While dichroic 
mirror 88B penetrates G colored light and making it it carry out incidence to liquid 
crystal panel 89G again, it penetrates G colored light reflected in liquid crystal panel 89G, 
and it is made it to carry out incidence to a polarization beam splitter 8 side. 
[0065] Each liquid crystal panels 89R, 89G, and 89B have the pixel of controllable a large 



number for the permeability of light. As liquid crystal panels 89R, 89G, and 89B, a drive 
electrode or the active component for a drive can be prepared on a glass substrate and a 
silicon substrate, and the reflective mold liquid crystal display component which drives 
liquid crystal, a ferroelectric liquid crystal, or a polymer dispersed liquid crystal in TN 
mode etc. can be used, for example. Moreover, the reflective mold liquid crystal display 
component which impresses the electrical potential difference of liquid crystal by 
irradiating light through an optical conducting film as liquid crystal panels 89R, 89G, and 
89B may be used. Furthermore, reflective mold display devices, such as a grating light 
valve which established the structure where a configuration and a condition changed with 
electric fields, as liquid crystal panels 89R, 89G, and 89B, may be used. 
[0066] Although not illustrated, moreover, the image display device in the gestalt of this 
operation The video-signal processing circuit which inputs a video signal and generates 
the picture signal for R corresponding to R color image, G color image, and B color image, 
the picture signal for G, and the picture signal for B as a digital disposal circuit, 
respectively, The image memory for red, image memory for green, and image memory for 
blue for recording temporarily the picture signal for R generated by this video-signal 
processing circuit, the picture signal for G, and the picture signal for B, The liquid crystal 
panel drive circuit for red which is connected to a video- signal processing circuit and the 
image memory for red, and drives liquid crystal panel 89R for red, It connected with a 
video-signal processing circuit and the image memory for green, and has the liquid crystal 
panel drive circuit for green which drives liquid crystal panel 89G for green, and the 
liquid crystal panel drive circuit for blue which is connected to a video-signal processing 
circuit and the image memory for blue, and drives liquid crystal panel 89B for blue. 
[0067] Next, an operation of the image display device of the above configurations is 
explained. 

[0068] To the white light by which outgoing radiation was carried out from the lamp 80 of 
the light source section 79, in response to the fact that the polarization conversion 
operation by the polarization sensing element 81, the rate of S polarization is increased, 
for example, about 70 percent of the total quantity of light serves as S polarization. By 
penetrating a lens 82, outgoing radiation of the outgoing radiation light from the light 
source section 79 is carried out and carried out to abbreviation parallel light, and it 
carries out incidence to the fly eye lens 83. Illumination distribution is equalized by the 
fly eye lenses 83 and 84, and outgoing radiation of the light which carried out incidence to 
the fly eye lens 83 is carried out from the fly eye lens 84 by them. Through condenser 
lenses 85 and 86, incidence of the outgoing radiation light from the fly eye lens 84 is 
carried out to a polarization beam splitter 87, and it is separated into P polarization and 
S polarization from field 87A in polarization separation side 87C. Here, P polarization is 
set to transmitted light 87P, and penetrates a polarization beam splitter 87 as it is. It is 
reflected in polarization separation side 87C, and S polarization is set to reflected light 
87S, and carries out outgoing radiation from field 87B. 

[0069] Reflected light 87S which carried out outgoing radiation from field 87B are 
separated into each colored light of R, G, and B by dichroic mirrors 88R and 88B. Among 
the separated fight, incidence of the R colored light is carried out to liquid crystal panel 
89R, and it is reflected in the original optical-path side while it receives light modulation 
according to the impressed picture signal. Similarly, among the separated light, incidence 
of G colored fight and the B colored light is carried out to liquid crystal panel 89G and 
liquid crystal panel 89B, respectively, and they are reflected in the original optical-path 
side, respectively while they receive light modulation according to the impressed picture 
signal. While being reflected in each of liquid crystal panels 89R, 89G, and 89B, each 
colored light modulated according to the picture signal is compounded, and carries out 
incidence to a polarization beam splitter 87 from field 87B. Only P polarization 
component carries out outgoing radiation of the synthetic light 90 which carried out 



incidence to the polarization beam splitter 87 from field 87D as transmitted light 90P 
according to an operation of polarization separation side 87C. With a projector lens 91, it 
is projected on transmitted light 90P which carried out outgoing radiation from field 87D 
of this polarization beam splitter 87 on a screen 92, and they form an image. 
[0070] As explained above, according to the gestalt of this operation, to the light source 
which supplies the light irradiated by each liquid crystal panels 89R, 89G, and 89B Since 
the polarization sensing element which changes the polarization direction of light was 
prepared so that outgoing radiation of many of light emitted from the light-emitting part 
might be polarized and (for example, S polarization) carried out in the predetermined 
direction Each liquid crystal panels 89R and 89G and the exposure quantity of light of 
89B HE can be raised without causing high-power-izing of the light source, and 
enlargement of equipment. It is possible to change into S polarization about 70 percent of 
at this time, for example, the total quantity of light of the light emitted from the 
light-emitting part, and each liquid crystal panels 89R and 89G and the exposure 
quantity of light of 89B HE can be raised 60% or more. Thereby, the brightness and 
contrast of an image on a screen 92 improve, and it becomes possible to perform bright 
high image display of contrast. 

[0071] In addition, this invention is not limited to the gestalt of each above-mentioned 
implementation, but various deformation implementation is possible for it. For example, 
the thing of the rhombus cube configuration where whenever [ to a polarization 
separation side / angle-of-incidence ] serves as a brewster's angle is sufficient as the 
polarization beam splitter in the gestalt of each above-mentioned implementation, and 
the thing of the shape of a thin-shape-ized film is also available for it. Moreover, a mirror 
etc. is arranged into an optical path, optical system is bent suitably, and you may make it 
miniaturize equipment in the gestalt of each above-mentioned implementation. 
Furthermore, in the gestalt of each above-mentioned implementation, not a fly eye lens 
but a lot mold integrator, the bundled fiber may be used as a means to equalize the 
illuminance of the light from the light source section. 

[0072] Moreover, you may make it constitute as space image type equipment in which the 
image was formed all over space, without using the screen 62 arranged after a projector 
lens 61 in the image display device constituted as a head mount display shown in drawing 
5 , for example. 

[0073] Moreover, in the image display device shown in drawing 7 , a tie clo IKKU mirror, 
a color filter, etc. which are made to penetrate or reflect the light of not only the dichroic 
prism 69 but a specific wavelength component as a means to compound the colored fight 
from each light source sections 100R, 100G, and 100B may be used. Furthermore, in the 
image display device shown in drawing 7 , as long as the arrangement location of each 
light source sections 100R, 100G, and 100B is a location where each colored light is 
appropriately compounded by the synthetic means of not only the illustrated gestalt but 
colored light, and the principle of RAGURANJU helmholtz is maintained to a liquid 
crystal panel, they may be other gestalten. Furthermore, the luminescence means in each 
light source sections 100R, 100G, and 100B may use the laser of not only light emitting 
diode but R, G, and B3 color. 

[0074] Furthermore, in the image display device shown in drawing 8 , not only the 
dichroic mirrors 88R and 88B but a color filter, a dichroic prism, etc. may be used for the 
means for dividing the white light into each colored light. 
[0075] 

[Effect of the Invention] As explained above, according to the light source for image 
display devices or an image display device according to claim 8 given in claim 1 thru/or 
any 1 of 7 Since a polarization conversion means to change the polarization direction of 
light was established immediately after the luminescence means which emits the fight 
irradiated by the light modulation means so that outgoing radiation of many light might 



be polarized and carried out in the predetermined direction among [ percent / at least 50 ] 
the light emitted from the luminescence means Without causing high-power-izing and 
enlargement, the exposure quantity of light of light modulation means HE is raised, and 
the effectiveness of becoming possible to perform bright high image display of contrast is 
done so. 

[0076] Since the phase contrast plate which produces phase contrast to the light which 
carried out incidence between the reflective mold polarization member and the 
luminescence means in the light source for image display devices according to claim 2 was 
formed especially according to the light source for image display devices according to 
claim 4, the effectiveness that the polarization direction of the light emitted from the 
luminescence means can be changed more efficiently is done so. 

[0077] Since the condenser lens for raising the outgoing radiation effectiveness of the 
outgoing radiation light from a polarization conversion means to the optical outgoing 
radiation side of a polarization conversion means was especially prepared in the light 
source for image display devices according to claim 1 according to the light source for 
image display devices according to claim 5, the effectiveness that the outgoing radiation 
effectiveness of light irradiated to a light modulation means can be raised is done so. 
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